The Galactic Center 50 km s −1 Molecular Cloud (50MC) is the most remarkable molecular cloud in the Sagittarius A region. This cloud is a candidate for the massive star formation induced by cloud-cloud collision (CCC) with a collision velocity of ∼ 30 km s −1 that is estimated from the velocity dispersion. We observed the whole of the 50MC with a high angular resolution (∼ 2. 0 × 1. 4) in ALMA cycle 1 in the H 13 CO + J = 1 − 0 and C 34 S J = 2 − 1 emission lines. We identified 241 and 129 bound cores with a virial parameter of less than 2, which are thought to be gravitationally bound, in the H 13 CO + and C 34 S maps using the clumpfind algorithm, respectively. In the CCC region, the bound H 13 CO + and C 34 S cores are 119 and 82, whose masses are 68 % and 76 % of those in the whole 50MC, respectively. The distribution of the core number and column densities in the CCC are biased to larger densities than those in the non-CCC region. The distributions indicate that the CCC compresses the molecular gas and increases the number of the dense bound cores. Additionally, the massive bound cores with masses of > 3000 M exist only in the CCC region, although the slope of the core mass function (CMF) in the CCC region is not different from that in the non-CCC region. We conclude that the compression by the CCC efficiently formed massive bound cores even if the slope of the CMF is not changed so much by the CCC.
1 We applied the Gaussian fitting to the core identified region shown in Figure 1 .
typical Galactic disk molecular cloud, the Orion A cloud. Although the original velocity resolution is ∼ 0.75 km s −1 , the velocity resolutions of the created maps are 2 km s −1 for improving the noise level.
The rms noise levels of the H 13 CO + J = 1 − 0 and C 34 S J = 2 − 1 channel maps are σ rms = 0.16 K in brightness temperature.
CHANNEL MAPS OF THE H
13 CO + J = 1 − 0 AND C 34 S J = 2 − 1 EMISSION LINES First of all, we evaluated how much the feathering method restores the missing flux of structures extending larger than the observable scale by ACA. Figure 2 shows the spectra of the ALMA feathering map, the ALMA interferometer map, and the NRO45 map. The flux density ratio of the ALMA interferometer map to the NRO45 map is ∼ 0.15, whereas the ratio of the ALMA feathering map to the NRO45 map is as high as ∼ 0.8. Considering the calibration error between the ALMA feathering map and NRO45 map, the feathering method restores the missing flux quite well. We use the missing flux restored maps by the feathering method hereafter in this paper. (Tsuboi et al. 1999 ). The cyan cross shows the position of the Sgr A*. [B] Integrated intensity map of the C 32 S J = 1 − 0 emission line of the Sgr A region with contours (black solid line) (Tsuboi et al. 1999) . Red contours show the 6cm continuum emission map (Yusef-Zadeh & Morris 1987) . The contour levels are 0.02, 0.04, 0.06 and 0.08 Jy beam −1 . The black thick line shows the region observed with ALMA.
[C] Integrated intensity map of H 13 CO + J = 1 − 0 with contours (black solid line) is shown as a guide map.
The integration range is V LSR = 20 − 50 km s −1 . The color bar shows the intensity range of 0 − 30 K km s −1 , and the contour levels are 10 and 20 K km s −1 . White contours show the continuum emission map in the 100 GHz band of the mini-spiral observed by ALMA (Tsuboi et al. 2016) . 
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Figure 2. Spectra of the ALMA feathering H 13 CO + map (red solid line), the ALMA interferometer map (red dashed line), and the NRO45 map (black solid line). These spectra were calculated inside a circle with a radius of 30 arcsec, centered on the 50MC center of (l, b) = (−0.
• 02, −0.
• 07). The intensity scales of the spectra are shown in the units of Jy/(2. 04 × 1. 41).
The channel maps of the H 13 CO + J = 1 − 0 emission line are shown in Figure 3 . These maps
show the dense region of the 50MC because the H 13 CO + J = 1 − 0 emission line has a high critical density of ∼ 10 5 cm −3 . We show the velocity range of 0 km s −1 to 100 km s −1 in V LSR because the 50MC is not detected out of this velocity range. In the same velocity range, the channel maps of the C 34 S J = 2 − 1 emission line also are shown in Figure 4 . The positions of Sgr A* (white star) and four HII regions (white cross) are shown on each channel map.
The molecular ridge (e.g. Coil & Ho 2000; Park et al. 2004 ) is seen in the velocity range of V LSR = 26 − 60 km s −1 to the west of the 50MC in both the H 13 CO + and C 34 S maps. The bright components only in the H 13 CO + maps exist on (l, b) = (−0.
• 046, −0.
• 056) with V LSR = 48 − 78 km s −1 which was observed in the HCO + J = 1 − 0 and HCN J = 1 − 0 emission lines as the dense clumps (Christopher et al. 2005) . The other bright components exist on (l, b) = (−0.
• 051, −0.
• 056) with V LSR = 18 − 28 km s −1 . The compact HII region D is found at (l, b) = (−0.
• 04, −0.
• 08) by absorption in the maps of V LSR = 32 − 48 km s −1 in the H 13 CO + maps. These features are summarized in Figure   1 -C.
These channel maps with 0.1 pc resolution revealed that the 50MC has clumpy and filamentary structures as shown in Figure 3 We identified molecular cloud cores in the 3D (l − b − v LSR ) H 13 CO + J = 1 − 0 and C 34 S J = 2 − 1 data with the velocity range of 0 − 100 km s −1 in V LSR using the clumpf ind algorithm (Williams et al. 1994) . The clumpfind algorithm finds local peaks as clumps in the data cube and does not determine whether those clumps are bound or not. Therefore, we refer to the identified clumps as core candidates in this section. Before the clumpfind was applied, the maps were resampled using a sample interval of 1. 5×1. 5, which corresponds to the FWHM of the ALMA beam. We analyzed core candidates only within the white boundary line in Figure 1 in order to examine the core candidates in the 50MC. In the clumpfind algorithm, the parameters, Lowest contour level and Contour increment, were set to 2σ and 2σ corresponding to 0.32 K and 0.32 K, respectively. The original FWHM velocity width is calculated as
where v i and T i are the radial velocity and intensity of the i-th pixel in each core candidate, respectively. The FWHM velocity width ∆V FWHM is corrected for the velocity resolution by
The original radius of the core candidate is defined as the effective circular radius,
where A is the projected area of each core candidate derived by the clumpfind. The beam-deconvolved radius R of the core candidate is calculated by
where T peak , ∆T , θ major and θ minor are the peak temperature in the core candidate, the threshold level in the core candidate identification, the beam semi major axis and the beam semi minor axis, respectively (Williams et al. 1994) . The core candidates whose deconvolved radii are smaller than 0.035pc were rejected because the deconvolved radius is less than the mean beam radius of θ major × θ minor /2, ∼ 0.035 pc. Furthermore, we rejected the detected core candidates that do not have three or more pixels with intensities of ≥ 3σ or the core candidates that do not have two or more velocity channels. Finally, we identified 3293 core candidates in the H 13 CO + data and 3192 core candidates in the C 34 S data, respectively. The number of the identified core candidates in these data is ∼ 100 times larger than that in the previous work using the CS J = 1 − 0 emission line (Tsuboi & Miyazaki 2012 ). This number is also ∼ 15 times larger than the number of the cores in the Orion A cloud identified by Ikeda et al. (2007) . The large number seems enough for statistical analysis. Because our observation resolved the core candidates nearly to the minimum spatial scale, 0.06 pc, observed by existing single dish telescopes in the Orion A molecular cloud (Ikeda et al. 2007 ), it becomes possible to directly compare the core candidate properties in the 50MC and a typical Galactic disk molecular cloud, the Orion A cloud, as mentioned in §2. The core candidates are distributed throughout the 50MC.
Mass estimation of the core candidate
The physical parameters of the H 13 CO + and C 34 S core candidates are estimated in this section and are summarized in Table 3 and 4, respectively.
Firstly, we calculate the column densities of the H 13 CO + J = 1 − 0 and C 34 S core candidates.
From the total intensities of the H 13 CO + J = 1 − 0 and C 34 S emission lines of the core candidates, 
Here (Ikeda et al. 2007 ). On the other hand, the H 2 column densities of the C 34 S core candidates are estimated from the equation given by,
Here T ex,C 34 S is the excitation temperature of the C 34 S J = 2 − 1 emission line; the fractional abundance X(C 34 S) is assumed to be 4.87×10 Finally, we calculate the core candidate masses from the equation given by, [B] The colored filled circles show the observed data of the C 34 S core candidate. The color bar shows the excitation temperature of each C 34 S core candidate.
The summation is done over each core candidate area. Here Ω is the physical area of a pixel of the map; µ is the mean mass of the molecular gas per H 2 molecule. These values are Ω = 3.64 × 10 34 cm 2 for the 1. 5 pixel size at the 8.5 kpc distance and µ = 2.35 × 10 −57 M . We also estimate the mass detection limit in our identification. According to our identification, at least 3 pixels of 3σ = 0.48 K or more are included in a core. Since the T ex obtained by the LVG analysis is 5 − 150 K, the mass detection limit is estimated to be 0.6 − 13 M using equation 5-7. Thus, the detection limit of the H 13 CO + core mass comes to be 0.6 M . Similarly, the detection limit of the C 34 S core mass is estimated to be 0.4 M .
The average and range of the H 13 CO + core candidate masses are (2.3 ± 3.7) × 10 2 M and 4.3 − 4500M , respectively (See the column 9 in Table 3 ). The total core candidate mass is estimated to be 7.6 × 10 5 M . The total LTE mass of the 50MC is 1.3 × 10 6 M from the H 13 CO + J = 1 − 0 channel maps with the velocity range of 0 − 100 km s −1 in V LSR . Thus, the ratio of the total core candidate mass to the mass of the whole of the 50MC is 58% (= 7.6 × 10 5 M /1.3 × 10 6 M ).
The average and range of the C 34 S core candidate masses also are (1.9 ± 3.6) × 10 2 M and 2.4 − 5500M , respectively (See the column 9 in Table 4 ). The total mass of the core candidate is estimated to be 6.1 × 10 5 M . The total LTE mass of the 50MC is 7.3 × 10 5 M from the C 34 S J = 2 − 1 channel maps with the velocity range of 0 − 100 km s −1 in V LSR . Thus, the mass ratio of the core candidates to the whole 50MC is 83% (= 6.1 × 10 5 M /7.3 × 10 5 M ). The total LTE mass of the 50MC is smaller than that derived from the H 13 CO + J = 1 − 0 maps as estimated above. Because the uncertainty of the abundance that is used to estimate the mass is up to a factor of 2 (Amo-Baladrón et al. 2011), the two masses coincide within the uncertainties.
Additionally, assuming a sphere shape with radius R, the mean number density of the core candidate, n, is given by
These values are summarized in the column 11 in Table 3 and 4. The average and range of the n are (1.7 ± 2.0) × 10 5 cm −3 and (0.10 − 25) × 10 5 cm −3 for the H 13 CO + core candidate, respectively.
The n values are comparable to the critical number density of the H 13 CO + J = 1 − 0 emission line of ∼ 10 5 cm −3 . For the C 34 S core candidates, the average and range of the densities n are (1.0 ± 1.4) × 10 5 cm −3 and (0.05 − 15) × 10 5 cm −3 , respectively. The n values are also comparable to the critical number density of the C 34 S J = 2 − 1 emission line of ∼ 10 5 cm −3 .
We estimate the virial masses of the core candidates assuming no external pressure and no magnetic field. The virial masses are calculated by the equation
where σ and ∆V FWHM [km s −1 ] are the velocity dispersion and the FWHM velocity width of the core candidate, respectively (see the column 6 and 8 in the Table 3 and 4). The average and range of the virial masses are (17.9 ± 15.3) × 10 2 M and (0.83 − 228) × 10 2 M for the H 13 CO + core candidates, respectively. Those of the CIn addition, the virial parameters defined by the ratio of the virial mass and the LTE mass (α = M vir /M LTE ) are calculated. The large α (> 1) indicates that the core candidate is unbound by self-gravity, whereas the small α (< 1) indicates that the core candidate is bound by self-gravity.
These values are summarized in the column 10 in Table 3 and 4. For the H 13 CO + core candidates, the average and range of the virial parameter are 19 ± 25 and 0.40 − 450, respectively. These values of the C 34 S core candidates are 38 ± 52 and 0.8 − 810, respectively. The virial parameter in the 50MC is two to three orders of magnitude larger than that in the Orion A (Ikeda et al. 2007 ) and is also larger than that of the whole of the 50MC (α ∼ 2) (Tsuboi et al. 2011) . They suggest that the gas in the core candidates is strongly turbulent and are often unbound by self-gravity.
5. DISCUSSION
Identification of Bound cores
Because the range of the virial parameters of the cores in the Orion A is 0.2-4, almost all of the cores are likely to be bound by self-gravity (Ikeda et al. 2007 ). On the other hand, the virial parameters in the 50MC scatter in the range of 0.4-810 ( §4.2), indicating a mixture of bound and unbound cores. The criterion for the bound cores is nominally that the virial parameter is less than unity.
Because the uncertainty of the fractional abundance of X(H 13 CO + ) is as large as a factor of 2 (AmoBaladrón et al. 2011), the H 13 CO + core candidate mass may be underestimated down to a factor of 0.5. Therefore, we consider the H 13 CO + core candidates with the virial parameters of less than 2 as "bound cores". Additionally, in the previous works (e.g. Ikeda et al. 2007 Ikeda et al. , 2009 order to compare the cores between the 50MC and the Orion A. Meanwhile, the bound C 34 S cores with α < 2 (∼ 4% = 129/3192 of all the identified C 34 S core candidates) are plotted in Figure 6 -B (the uncertainty in X(C 34 S) is also a factor of ∼ 2). The physical parameters of the bound H 13 CO + and C 34 S cores are summarized in Table 5 . On the other hand, we call the core candidates with α > 2 "transient cores".
Galactic latitude Figure 7 shows the bound cores identified in both the H 13 CO + J = 1 − 0 and C 34 S J = 2 − 1 emission lines. We regard the bound cores that satisfy the following two criteria as the identification by the both lines:
1. The distance between the centers of the C 34 S and H 13 CO + cores is smaller than the larger radius of the two cores.
2. The difference between the center LSR velocities of the C 34 S and H 13 CO + cores is smaller than the larger velocity width of the two cores.
Finally, 38 % (= 49/129) of C 34 S bound cores are found to have the H 13 CO + counterparts. We compare the physical parameters of the bound and transient cores to understand the formation process of the bound cores. Note that the massive bound cores with greater than ∼ 1000 M might be precursors of stellar clusters. The average and range of the bound H 13 CO + core LTE masses, M LTE , are 960 ± 850 M and 48 − 4500 M , respectively. The core with the smallest mass of 48 M is larger than the detection limit of the H 13 CO + core mass; the mass detection limit is 13 M at As shown above, the smaller velocity widths of the bound H 13 CO + cores make them bound by selfgravity, compared to the larger widths of the unbound cores. The mean radius ratio of the bound and transient H 13 CO + cores is 1.1 and the velocity width ratio is 0.8. From these ratios, the mean virial mass of the bound H 13 CO + cores are 1.1 × 0.8 2 = 0.7 times smaller than that of the transient H 13 CO + cores because the virial mass is proportional to the radius and the square of the velocity width. Additionally, the small virial parameters of the bound H 13 CO + cores also depend on the distribution of the LTE masses biased to the large-mass side.
On the other hand, the bound C 34 S cores have the larger LTE masses than the transient C 34 S cores (see Figure 8 -B) although the virial masses of the bound C 34 S cores are consistent with those of the transient C 34 S cores shown in Figure 9 -B. The core with the smallest mass of 48 M is larger than the detection limit of the C 34 S core mass; the mass detection limit is 5 M at T ex,C 34 S = 150 K. The mass ratio of the total bound core mass to the total gas mass is 23 %(= 1.7 × 10 5 M /7.3 × 10 5 M ).
Additionally, the bound C 34 S cores have the larger radii than the transient C 34 S cores (see Figure   11 -B) although the velocity widths of the bound C 34 S cores are consistent with those of the transient C 34 S cores (see Figure 10 -B). The mean radius ratio of the bound and unbound C 34 S cores is 1.29, and the velocity width ratio is 0.84. From these ratios, the mean virial masses of the bound and unbound C 34 S cores are not different from each other because the mean virial mass of the bound C 34 S cores is 1.29 × 0.84 2 = 0.92 times smaller than that of the unbound C 34 S cores. Thus, because the virial masses distribution of the bound C 34 S cores is consistent with that of the transient cores, the C 34 S cores need to have large masses in order for the virial parameter to be smaller than 2.
Comparison of the bound cores in the 50MC and Orion A
The spatial resolution of our data, ∼ 0.07 pc, is similar to that in the Orion A observed by the NRO45 (e.g. ∼ 0.05 pc; Ikeda et al. 2007) . Therefore, we can compare directly massive star forming processes in the GC 50MC and the typical Galactic disk molecular cloud, the Orion A cloud. [B] CDF of the C 34 S J = 2 − 1 core mass. times larger virial parameters than those in the Orion A. Thus, some external pressure is needed for confinement of the unbound core candidates. The core candidates are probably embedded in the ambient gas that is observed in lower critical density lines such as the CO J = 1 − 0 and CS J = 1 − 0 emission lines. If the ambient gas has low density but is highly turbulent, the core candidates may be bound by the external pressure of the gas. In this paper, note that the core candidates with [B] CDF of the C 34 S J = 2 − 1 core radii.
α > 2 are treated as transient cores (probably pressure-confined cores) which we will discuss in a future paper. Figure 12 shows the radius-velocity width relation of the dense cores (R-∆V relation). The velocity widths of the bound cores in the 50MC are 10 times larger than those of the cores in the Orion A cloud. However, the radii of the bound cores detected in the 50MC are similar to those of the cores in the Orion A cloud. by using a usual single power-law function given by
Here dN is the number of the cores whose masses are in the range of M to M + dM ; α cmf is the power-law index. The best-fit α cmf value is 1.48 ± 0.14, which is smaller than that of 2.3 ± 0.1 in the Orion A (Ikeda et al. 2007) . Therefore, the CMFs of the bound H 13 CO + in the 50MC have a top-heavy distribution compared with those in the Orion A and in the previous work (Tsuboi et al. 2015) .
We also make the CMF of the bound C 34 S cores with α < 2. The mean mass of the bound cores is 1300 ± 890 M which is ∼ 100 times larger than that in the Orion A (see Figure 14-A) . Figure   14 -B shows the CMFs of the bound C 34 S and H 13 CO + cores for comparison. We applied a single power-law function to the CMF of the bound C 34 S cores in the mass range from 600 M to 2000 M .
The best-fit α cmf value is 1.15 ± 0.24. The power-law index of the bound C 34 S cores is consistent with that of the bound H 13 CO + cores within the uncertainties. Therefore, we conclude that the bound cores in the 50MC have a top-heavy mass distribution compared with those in the Orion A.
The bound cores in the CCC region
In this section, we discuss the influence of the CCC on the bound cores in terms of massive star formation.
The CCC in the 50MC
Tsuboi et al. (2015) found the half-shell-like shock structure with the brightness temperature ratio R T = T B (SiO J = 2 − 1)/T B (H 13 CO + J = 1 − 0) higher than 4 in the l − b − v space observed by the NRO45. The R T is used as a shock tracer because the abundance of SiO molecules is increased by C-shock in molecular clouds, while the H 13 CO + molecules are not affected by the shock (e.g.
Amo-Baladrón et al. 2011
). This shock structure is consistent with simulations of the CCC. Additionally, the 44GHz class I methanol masers (Pihlström et al. 2011 ) are located intensively around the northeastern boundary of the half-shell-like structure, although the class II methanol and H 2 O maser has not been detected in this cloud yet. Tsuboi et al. (2015) considered that the northeastern boundary is likely the front of the propagating shock wave at present. are associated with the v-shaped gas structure. This structure in the position-velocity diagram is an observational signature of the CCC which indicates the collision between large and small clouds (Haworth et al. 2015) . These results and the previous work strongly suggest that the two clouds collide with the different radial velocities of V LSR ∼ 35 km s −1 and ∼ 55 km s −1 and that the collision point propagates southwest to northeast.
The line-of-sight collision velocity, V CCC , of ∼ 20 km s −1 between the two clouds can be attributed to the velocity vector difference between the orbital motions of the two clouds around Sgr A*. Because the projected distance is ∼ 5 − 10 pc between Sgr A * and the 50MC and the supermassive black hole (SMBH) associated with Sgr A * has a mass of 4 × 10 6 M (Ghez et al. 2003 (Ghez et al. , 2005 , the orbital velocities of the two clouds around Sgr A* are estimated to be ∼ 50 km s −1 by the SMBH gravitational potential. Here we assume that the projected distance is comparable to the real distance between the 50MC and Sgr A*. Additionally, we consider that the cloud 2 moves along the direction parallel to the line of sight with an orbital velocity of ∼ 50 km s −1 and the cloud 1 moves along the direction inclined at an angle of ∼ 50 degrees from the line of sight. In this case, the two clouds collide with each other with the line-of-sight collision velocity V CCC of ∼ 20 km s −1 . Therefore, it is possible that the large fraction of the radial velocity difference between the two clouds originates from the orbital motion around Sgr A*.
To discuss the influence of the CCC on the core properties, we define the region with the high brightness temperature ratio, R T > 2.5, as the CCC region because this region can cover the maser distribution. The last column of Table 3 indicates whether each core candidate is within the CCC or non-CCC region.
The comparison of the densities of the bound cores between the CCC and Non-CCC regions
We analyze the bound cores statistically in order to estimate the influence of the CCC. A total of 119 bound H 13 CO + cores are located in the CCC region, while 122 bound cores are located in the non-CCC region (see Figure 17 -A). The percentage of the bound cores in the CCC is 49%(= 119/241), while that in the non-CCC region 51% (= 122/241). The physical parameters of the bound H 13 CO + cores in the CCC and non-CCC regions are summarized in Table 6 . Additionally, the pixel number ratio of the CCC region to the non-CCC region is 14% (= 5329920 pixels/37077957 pixels) in the core identified region. Thus, the area of the CCC region is much smaller than that of the non-CCC region, but the numbers of the bound cores in the CCC and non-CCC regions are similar to each other. The surface density of the cores in the CCC region is an order of magnitude larger than that in the non-CCC region. On the other hand, the physical parameters of the bound C 34 S cores in the CCC and non-CCC regions are summarized in Table 7 . The positions of these cores are shown in Figure 17 -B. The number ratio of the bound C 34 S cores in the CCC region to all the cores is 64% (= 82/129), while that in the non-CCC region 37% (= 48/129). to be biased to a larger density than that in the non-CCC region. Similarly, the distribution of the column densities toward the bound cores in the CCC region is biased to a larger column density than that in the non-CCC region in Figure 19 -A. Especially, there exit 26 cores with more than 8.1 × 10 23 cm −2 only in the CCC region.
The bound C 34 S cores in the CCC region also have larger number and column densities than those in the non-CCC region as shown in Figure 18 -B and 19-B. There are 27 cores with more than 5.6 × 10 23 cm −2 only in the CCC region. Consequently, it is most likely that the CCC compresses the molecular gas and increases the number of the bound cores with high densities. 50MC. It is likely that the CCC efficiently formed the massive bound H 13 CO + cores by compressing the molecular gas.
Additionally, the total mass of the bound C 34 S core in the CCC region is 76%(= 1.3 × 10 5 M /1.7 × 10 5 M ) of the total bound core mass in the whole 50MC. The mass distribution peak of the cores in the CCC region is at log 10 (M LTE [M ]) = 3.1 derived by the Gaussian fitting, whereas that in the non-CCC region is at log 10 (M LTE [M ]) = 2.8 in Figure 20 -B. Note that the massive bound cores with masses of 3000 M or more exist only in the CCC region as well as the bound cores with high column densities exist only in the CCC region. It is also likely that the CCC efficiently formed the massive bound C 34 S cores by compressing the molecular gas. ( Ikeda et al. 2007 ) and in the previous work (Tsuboi et al. 2015) , and the CMF index in the CCC region is consistent with that in the non-CCC region within the uncertainties. We conclude that the slope of the CMF was not changed so much, but the compression by the CCC efficiently formed the massive bound H 13 CO + cores, especially the bound cores with masses of 2400 M or more.
On the other hand, the CMF index of the bound C 34 S cores in the CCC region is consistent with that in the non-CCC region within the uncertainties (see Figure 22) . Figure 21 -B shows the CDFs for the LTE masses of the bound C 34 S cores in the CCC (black line) and non-CCC (red line) regions.
The distribution of the core LTE masses in the CCC region is biased to a larger mass than that in the non-CCC region. The analysis of the bound C 34 S cores gives the same conclusion as in the analysis of the bound H 13 CO + cores; the slope of the CMF is not changed so much in the mass range of 100 M to 3000 M but the CCC efficiently formed the massive bound cores.
Additionally, the 50MC interacts with the Sgr A east (Ho et al. 1985 ) (e.g. Figure 1 -C in this paper). We discuss the effect of the interaction with the Sgr A east on the bound cores because it is possible that the 50MC has been compressed by the Sgr A east. A region of l < −0.
• 016 which is the right half region of the core identified region, is defined as the interaction region with the Sgr A east, whereas a region of l > −0.
• 016 is defined as the non-interaction region. Among the bound H 13 CO + cores, 83 cores are located in the interaction region, while 158 cores are located in the non-interaction suggesting that the compression of the 50MC by the Sgr A east does not have a significant influence on the bound core formation.
We conclude that the molecular gas compression by the CCC efficiently formed the massive bound cores, especially the bound cores with high masses of ∼ 2500 − 3000 M or more, even if the slope of the CMF is not changed so much by the CCC.
Finally, Figure 24 shows the smallest α core (ID 1706) and the most massive core (ID 1530) in the bound H 13 CO + cores. These bound cores are located on a line where the H II regions A to C line up and at the region considered as the shock front discussed in §5.4.1. The radial velocities of the HII regions are 40 − 48 km s −1 as shown in Figure 16 and the smallest alpha core and the most Considering the lining up of the bound cores and the compact HII regions of A, B, and C and that the ages of the HII regions are smaller than the CCC time scale, the star formation might have occurred sequentially from the compact HII region C to A owing to the CCC, and the bound cores would produce massive stars to evolve into new compact HII regions.
We will discuss the possibility of the massive star formation in the bound cores in the 50MC in a future paper.
SUMMARY
We observed the whole of the 50MC by ALMA in the H 13 CO + J = 1−0 and C 34 S J = 2−1 emission lines with the high sensitivity of σ = 0.16 K and with the high angular resolution of 2. 04 × 1. 41 and 2. 00 × 1. 35, respectively. Our results and conclusions are summarized as follows:
• We identified 3293 and 3192 molecular cloud core candidates in the H 13 CO + J = 1 − 0 and C 34 S J = 2 − 1 maps, respectively, and the number of the identified cores in these data is 100
times larger than that in the previous work in the CS J = 1 − 0 emission line maps and is enough for good statistics. The mean mass of the identified dense cores is ∼ 15 times larger than that in the Orion A cloud, although the radii of the core candidates in the 50MC are similar to those in the Orion A.
• The bound H 13 CO + cores with a virial parameter of less than 2 are 7% (= 241/3293) of all the identified H 13 CO + core candidates. The bound C 34 S cores are ∼ 4% (= 129/3192) of all the identified C 34 S core candidates.
• The mean masses of the H 13 CO + and C 34 S bound cores are 960 ± 850M and 1300 ± 890 M , respectively. The mass ratio of the total bound H 13 CO + core mass to the total gas mass is 18 %(= 2.3 × 10 5 M /1.3 × 10 6 M ). On the other hand, the mass ratio of the total bound C 34 S core mass is 23 %(= 1.7 × 10 5 M /7.3 × 10 5 M ). These low mass ratios are consistent with the low star formation efficiency in the CMZ.
• The velocity widths of the cores in the 50MC are 10 times larger than those of the cores in the Orion A cloud, but the slopes of the R-∆V relations in the CCC and non-CCC regions of the 50MC are agree with those in the Orion A. The bound cores in the 50MC and the Orion A cloud have similar radii, but the LTE masses and the virial parameters in the 50MC are one to two orders of magnitude larger than those in the Orion A. The virial parameters in the 50MC are ∼ 10 − 100 times larger than those in the Orion A. Most of the core candidates are not bound by self-gravity because of the large virial parameters. The CMFs of the bound cores in the 50MC have top-heavy distributions (H 13 CO + : 1.48 ± 0.14; C 34 S : 1.15 ± 0.24) to that of the Orion A cloud in the high-mass parts.
• The number ratio of the bound H 13 CO + cores to all the bound cores in the CCC region (49% = 119/241) is as large as that in the non-CCC region (51% = 122/241). The distribution of the core number and column densities in the CCC region seems to be biased to a larger density than those in the non-CCC region. Especially, 26 cores with more than 8.1 × 10 23 cm −2 exist only in the CCC region. The bound C 34 S cores also have a density distribution biased toward the dense side. These results indicate that the CCC compresses the molecular gas and increases the number of the bound cores with high densities.
• The mean mass in the CCC region (1300 ± 970 M ) is also ∼ 2 times larger than that in the non-CCC region (610 ± 510 M ). The total bound core mass ratio in the CCC region to the all regions is 68 %(= 1.6 × 10 5 M /2.3 × 10 5 M ). The mass distribution peak of the cores in the CCC region is also positioned on the larger mass side than that in the non-CCC region.
In addition, the massive bound cores with masses of 2400 M or more exist only in the CCC region. Additionally, the area of the CCC region is much smaller than that of the non-CCC region, but the numbers of the bound cores in the CCC and non-CCC regions are similar to each other. However, the slopes of the CMFs for the bound H 13 CO + cores in the CCC and non-CCC regions are 1.38 ± 0.20 and 1.37 ± 0.13 in the mass range of > 600 M , respectively.
Thus, the slope of the CMF is not changed so much in the mass range of > 600 M , but the compression by the CCC efficiently formed the massive bound H 13 CO + cores.
• The number ratio of the bound C 34 S cores to all the cores in the CCC region (64% = 82/129) is larger than that in the non-CCC region (37% = 48/129). The mean mass in the CCC region (1600 ± 890 M ) is also ∼ 2 times larger than that in the non-CCC region (840 ± 670 M ). The total bound core mass ratio in the CCC region to the all regions is 76%(= 1.3 × 10 5 M /1.7 × masses of 3000 M or more exist only in the CCC region. 
